Alteration of fibronectin affinity during differentiation modulates the in vitro migration velocities of Hydra nematocytes.
In the fresh water Cnidarian Hydra nematocytes differentiate from stem cells in the body column of the polyps and are functional in the tentacles to where they migrate as single cells in an amoeboid fashion. The fluorescent vital stain TROMI (tetramethyl-rhodamine-5/6-maleimide) allows to easily discriminate between cells located in the body column and cells mounted in the tentacles. The two cell populations were found to have different in vitro migration properties. These differences appear to be due largely to a differential attachment to fibronectin. Nematocytes from the tentacles show significantly lower in vitro migration velocities on isolated pieces of the organisms extracellular matrix (the mesoglea) and attach more firmly to fibronectin-coated substrates than cells from the body column. Pretreatment of the mesogleae with antibodies against the cell binding domain of fibronectin or addition of RGD-peptides results in an increase of the average migration velocity of cells from the tentacles and a decreased velocity of the cells from the body column. These findings suggest that (1) modulation of the attachment to fibronectin is decisive for the observed differential migration properties of the two cell populations and (2) the in vitro migration of nematocytes is dependent on subtle and transient interactions of cell surface receptors (most probably integrins) and fibronectin.